To inject a highly-spin-polarized current into semiconductors is essential to realize spin-based electronic devices. One promising way is to use a ferromagnetic insulator as a tunneling barrier to filter out one type of spin, due to the different barrier heights for up-spin and down-spin carriers (the "spin-filtering effect"). So far, however, most of the potential spin-filter materials like Europium chalcogenides or complex oxides are not compatible with mainstream semiconductors, making it difficult to use these materials as spinfilters in semiconductor devices. Thus, an insulating ferromagnetic material that is compatible with zincblende type semiconductors is highly desired.
Scanning TEM image of a (Al,Fe)Sb layer with 10% Fe. The inset is the transmission electron diffraction pattern that indicates the zinc-blende crystal structure. (b) Magnetic field dependence of the MCD intensity at E1 measured at various temperatures for the same (Al,Fe)Sb sample with 10% Fe. From the Arrott plot of these data, the Curie temperature was estimated to be 40 K.
